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MM2, Anti-cancer extracts from Meretrix Meretrix Linnaeus, 文蛤抗癌活性提取物 
MMT, Methyl Thiazolyltetrazolium, 3-(4，5-二甲基噻唑-2)-2，5-二苯基四氮唑
溴盐 
AO, Acridine orange, 吖啶橙 
EB, Ethidium bromide, 溴乙锭 
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DCFH-DA, 2',7'-Dichlorofluorescein diacetate, 2’,7’-二氯荧光黄双乙酸盐 
CSC, Cancer stem cell, 肿瘤干细胞 
TNF, Tumor necrosis factor, 肿瘤坏死因子 
Apaf-, Apoptotic protease activating factor 1, 凋亡蛋白酶活化因子 1 
EPA, Eicosapentaenoic Acid, 二十碳五烯酸 
DHA, Docosahexenoic acid, 二十碳六烯酸 
SOD, Superoxide dismutase, 超氧化物歧化酶 
AP, Ammonium Persulfate, 过硫酸铵 
PAGE, Polyacrylamide gel electrophoresis, 聚丙烯酰胺凝胶电泳 
SDS-PAGE, Sodium dodecyl sulfate polyacrylamide gel electrophoresis, 十二烷基磺
酸钠聚丙烯酰胺凝胶电泳 
CAN, Acetonitrile, 乙腈 
CHAPS, 3-[(3-cholamidopropyl)dimethylammonio]propanesulfonate, 3-[3-(胆酰胺丙
基)二甲基]丙磺酸内盐 
TFA, Trifluoroacetic acid, 三氟乙酸 
IEF, Isoelectric focusing, 等电聚焦 
2DE, Two dimensional electrophesis, 双向凝胶电泳 
PMF, Peptide mass fingerprinting, 肽指纹图谱 
MALDI-TOF, Matrix-assisted laser desorption/ionization time of flight mass 
spectrometry, 基质辅助激光解析电离飞行时间质谱 
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摘   要 
 
本文采用乙醇抽提、分子筛层析等方法从文蛤（Meretrix Meretrix）中提取到
具有抗癌活性物质，将它命名为 MM2。成分分析显示其中含糖 4.82 mg/mL，蛋
白 2.08 mg/mL，质谱测定其分子量为 3987.7 Da，推测其可能是一种糖肽。MTT
结果显示 MM2 对 Hela 细胞增殖生长有显著的抑制作用，且呈时间和剂量效应。






现空泡化等典型的凋亡特征。DNA 片段化琼脂糖凝胶电泳分析，经 MM2 处理组
细胞可见典型的 ladder 状电泳条带，提示凋亡的发生。 
PI 单染、Annexin V-FITC/PI 双染流式细胞术检测细胞周期及凋亡率；结果
发现 MM2 处理组细胞，在其周期 DNA 直方图 G1 前可观察到明显的凋亡峰，且
当作用时间延长至 48 h，其周期被一定程度地阻滞于 S 期；双染结果显示：当





























In our study, we purified the active component from Meretrix Meretrix Linnaeus, 
named it as MM2, with a series of methods including, organic extraction and column 
chromatogram. Component analysis showed that the extract contained sugar and 
peptide simultaneously, the concentration of them were 4.82 mg/mL and 2.08 mg/mL, 
respectively，with 3987.7 KD molecular weight. The results showed that the active 
extract was possible a sugar-peptide. The research of cell biology with MMT methods 
indicated that MM2 could strongly inhibited proliferation of the cervix cancer Hela 
cells in low concentration, in a time and dose-dependent manner in vitro．We observed 
the morphology of Hela treated MM2 though Giemsa, Hoechst, AO/EB staining 
techniques. The results showed that the cells’ morphology have changed signigicantly, 
the morphological profile becoming blurred, shrinkage, the intercellular connections 
decreased and lost their adhesive ability to the suspension. We can observed the 
chromatin gathered to the nuclear membrane and was stained compactly and deeply, 
the nuclear membrane and nucleolus disappeared after Giemsa staining; the granular, 
crescent structures or apoptosis bodies with compact deep-dyed, bright blue 
fluorescence, a typical characteristic of apoptotic, after Hoechst33258 staining. And 
we can observed orange fluorescence, it is peculiar characteristic of apoptotic, after 
AO/EB staining.We also can observed typical chaarateristics of apoptosis through the 
transmission microscopy, nuclear collapse, chromatin marginalized, and cytoplasm 
vacuolation and so on.We also detected occurrence of apoptosis with DNA agarose gel 
electrophoresis analysis,There is a a ladder-like electrophoretic bands, after treated by 
MM2,which further verified the occurrence of apoptosis. 
We analyzed the cell cyclesed and detected the rate of apoptosis by flow cytometry 
with PI or Annexin V-FITC/PI staining. It was found that there is a apoptotic peak on 
the DNA histogram, after treated with MM2.And the cell proportions M phases were 
significantly increased, treated with MM2 to 48 hour. When the MM2 concentration is 
80 μg/mL, the the apoptosis rate of 48 hour and 72 hour were 27.88% and 42.2%. 
To further study the mechanism of the MM2 induced Hela cell apoptosis, we 
detected changes of ROS, Caspase-3 activity, and the transcription of 
apoptosis-related factors (p53, Bcl-2, Bax, Caspase-3, p21), It was found that the 
levels of ROS has a Slightly increase, the Caspase-3 activity has significantly 
enhance.And MM2 can enhanced the transcription of p53, p21, Bax, Caspase-3, 
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mitochondrial apoptosis pathway possibly is the mechanism of MM2. We eventually 
identified 12 differential expressed proteins between the control and the treated group 
by protemics technology. There were 7 down-regulated proteins and 5 up-regulated 
proteins in two pieces of patterns. These proteins included cyskeletal protein, 
molecular chaperones, membrane associated protein, centromere protein, RNA 
helicase enzymes and so on. Finally, we discussed the fuctions of some of these 
proteins and attempted to come up with the hypotheses to explain the potential 
molecular mechanism of inhibitory effects of MM2 on the Hela. 
     




























1100 万人患上癌症，而死于癌症人数约 600 万，占全球死亡人数的 12%。中国
癌症发病占全球的 20.3%，每年新增癌症患者 220 万，死亡 140 万，平均每 3 分
钟就有 1.3 人死于癌症，而且癌症的发病率呈急剧上升的趋势。据《文汇报》报































































































提高机体的抗肿瘤能力的一种疗法。此类细胞包括 DC 细胞，LAK 细胞，TIL
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